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(54) Hinge mechanism for foldable electronic apparatus 

(57) A hinge mechanism of a button cover of an 
electronic apparatus includes a pair of modules 
installed adjacent each other in respective receiving 
spaces of a case body. Each module includes: a hinge 
housing; a hinge shaft having a shaft on a first end 
thereof and a protrusion on a second end thereof and 
being inserted into the hinge housing so that said first 
end is disposed outward; a cam hinge having an indent 
and a protrusion on the same one end thereof so that 
the protrusion is engaged with the indent; a hinge cover 
having a hooking protrusion to be coupled to the hinge 
housing; and a coil spring installed between the cam 
hinge and the hinge cover. The shaft is coupled to the 
button cover so that the cover is opened and shut by the 
action of the pair of modules. 




CO 



80a 



o 
o 



5^^. 4 



CM 
< 
CO 

to 
o 

in 

CO 

o 
Q. 

LU 



PnmetJby Rank Xcrtw (UK) Business Sarvioes 
2.13 17/5.4 

BNSDOCID: ceP__076S063A2_)_> 



1 



EP 0 765 063 A2 



2 



Description 

CLAIM FOR PRIORITY 

This application makes reference to, incorporates 5 
the same herein, and daims all benefits accruing under 
35 U.S.C §119 from an application entitled BUTTON 
COVER OPENING/SHUTTING DEVICE IN PORTABLE 
CELLULAR PHONE earlier filed in the l^rean Indus- 
trial Property Office on 1 9 September 1 995 and 24 April io 
1996. and there duly assigned Serial Nos. 25322/1995 
and 9131/1996 respectively by that Office. 

BACKGROUND OF THE INVENTION 

15 

Field of the Invention 

The present invention relates to a hinge apparatus 
for a foldable electronic apparatus, and more particu- 
larly, to a hinge mechanism for a button cover of a port- 20 
able cellular phone which enables one to open and shut 
the cover thereof by rotatably coupling the button cover 
with the phone body. 



body of the phone due to the excessive force applied to 
the cover. 

Takagi, etal.. U.S.Patent No. 5,1 1 1.503. endeavors 
to provide a Portable Telephone Set with one cover in 
an effort to eliminate many of the problems noted 
alx)ve. The hinge of Takagi at al is somewhat cumber- 
some to manufacture and assemble, and due to its 
d^endence upon a set of U-shaped springs, is not 
especially reliable for long term use. 

Subsequently, Takagi. et aL U.S. Patent No. 
5.303,291 designed a PORTABLE TELEPHONE HAV- 
ING A DETACHABLE FUNCTIONAL MODULE and 
Kbbayashi, U.S. Patent No. 5,317,785 designed a 
HINGE MECHANISM rOR FOLDABLE ELECTRONIC 
APPARATUS; both designs use hinge mechanisms that 
are not particularly amenable to either disassembly or 
replacement of broken or worn parts. Moreover, if the 
distal ends oft he cover serving as hinges become 
cracked, the entire cover as well as its internal micro- 
phone, must be removed and discarded, and a new 
complete cover installed. 

SUMMARY OF THE INVENTION 
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Description of the Related Art 

In a portable cellular phone, since dial button keys 
and function button keys are disposed on a surface of a 
body thereof, the buttons can be inadvertently pressed 
when the phone is carried by a user To prevent such a 
malfunction, a button cover, or a flip-cover, is frequently 
provided to protect the phone body As the length of the 
cellular phone is shortened, the transmitting sensitivity 
is lowered due to loss of transmitted sound volume dur- 
ing calling. Such problems can be overcome by using 
the button cover to reflect the transmitted sound and 
thereby improve the quality of the transmission. 

In a conventional portable cellular phone having a 
button cover, two hinge pins and a coil spring positioned 
therebetween are disposed in a cylindrical hinge arm. 
The hinge pins, which are made of plastic, have cam 
surfaces on their outer ends. Metal cam followers are fit- 
ted to either side of the phone body do as to respec- 
tively contact the cam surfaces of the two hinge pins. 
The cam surfaces have indented portions and protru- 
sions which interact with the cam followers so that the 
hinge mechanism either keeps the button cover closed 
or allows the button cover to remain in a stat)le and 
open position at a predetermine angle with respect to 
the phone body. I have noticed however, that when a 
user repeatedly opens and shuts the button cover, the 
cam surfaces of the hinge pins wear out due to the fric- 
tion between the plastic surfaces of the hinge pins and 
the metal surfaces of the cam followers. I have also 
found that when a user applies an excessive force to the 
tujtton cover, the cover may be detached from the body 
and the hinge assembly elements are often expelled 
and lost due to the force of the coil spring. Furthermore, 
cracks may occur in either the hinge assembly or in the 



25 To solve the above pmblems. it is an object of the 
present invention to provide an improved had-held com- 
pact telephone. 

It is another object to provide a hinge mechanism 
for a foldable electronic apparatus providing a flip oper- 

30 ation structure of a flip-cover coupled with a case body 
is made in a module and installed at a receiving space 
and a cam surface and cam follower surface are made 
of the same material so that the friction therebetween is 
reduced and performance thereof improves. 

35 ft is still another object to provide a hinge mecha- 
nism for a button cover in which structural elements are 
prevented from flying off even when the flip-cover is 
detached from the case body due to an excessive force 
applied in opening the flip-cover by using independent 

40 flip modules at each receiving space of the case body 
It is yet another object to provide a hinge mecha- 
nism of a button cover which can be easily disassem- 
bled using a thin pin and then put together and 
separated when force is forcedly applied, by forming a 

45 disassembly groove at a rotation portion of the flip-cover 
in the case body and an end portion of a hinge shaft. 

It is still yet another object of the present invention 
to provide a hinge mechanism button cover in which 
cracks on the flip-cover rotation portion or the case are 

50 prevented by forming the disassemtHy groove for per- 
forming a tension function at the flip-cover rotation por- 
tion when the flip-cover is detached from the case t>ody 
due to an excessive force applied in opening the flip- 
cover. 

55 It is further another object of the present invention 
to provide a hinge mechanism button cover whose life 
span is prolonged and whose durability is improved by 
making the hinge shaft and a cam hinge of the same 
material. 
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Accordingly, to achieve the above objects, there is 
provided a hinge mechanism of button cover of an elec- 
tronic apparatus which includes a pair of modules 
installed adjacent each other at respective receiving 
spaces of a case body. Each module is constructed 5 
with: a hinge housing; a hinge shaft having a shaft on a 
first end thereof and a protrusion at a second end 
thereof each being inserted into the hinge housing so 
that said first end is disposed outwardly A can. has an 
irdent and a protrusion on the same end so that the pro- w 
trusion is engaged by the indent A hinge cover having 
a hooking protrusion couples to the hinge housing, and 
a coil spring is installed between the cam hinge and the 
hinge cover. The shaft is coupled to the button cover so 
that the button cover is opened and shut by the action of 
the pair of modules. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete appreciation of this invention, and 
many of the attendant advantages thereof, will be read- 
ily apparent as the same becomes better understood by 
reference to the following detailed description when 
considered in conjunction with the accompanying draw- 
ings in which like reference symbols indicate the same 25 
or similar components, wherein: 

FIG. 1 is an exploded view illustrating a representa- 
tion of a hypothetical portat»le cellular phone where 
a button cover is coupled therewith according to a 30 
conventional design practice: 
FIG. 2A is a perspective view illustrating a cam of a 
case body of the representation of a hypothetical 
portable cellular phone according to the conven- 
tional design practice: 35 
FIG. 2B is a perspective view illustrating a hinge pin 
of the representation of a hypothetical portable cel- 
lular phone according to the conventional design 
practice: 

FIG. 3 is a cross-sectional view showing a state of 40 
operation for a representation of a hypotiietical 
portable cellular telephone consti-ucted according 
to conventional design practice; 
FIG. 4 Is an exploded view illustrating a state where 
a button cover is assembled into the body of a case 45 
for a cellular telephone as an embodiment of the 
present invention; 

FIG. 5 is an exploded view showing a flip module 
constructed as an embodiment of the present 
invention before being assembled; so 
FIG. 6 is a cross-sectional view of the flip module 
constructed as an embodiment of the present 
invention after being assembled; 
FIG. 7 is a perspective view illustrating a state 
where each flip module constructed as an embodi- 55 
ment of the present invention is installed a receiving 
space of the case body; 

FIG. 8A is a plan view showing a state where the 
flip module constructed as an embodiment of tiie 



present invention is installed the case body; 
FIG. 8B is a cross-sectional view of tfie flip module 
constructed as an embodiment of the present 
irwention being installed the case body; 
FIG. 9A is a side view of a portable cellular phone 
showing a state where ttie flip module constructed 
as an embodiment of the present invention is 
installed the case body; and 
FIG. 9B is a side view illustrating a flip-cover show- 
ing details viewed from opposite sides along the 
directions indicated by arrows A. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Turning now to the drawings and referring to FIGS, 
1, 2A, 28 and 3, the hinge mechanism for a hypothetical 
button cover in a representation of a hypothetical con- 
ventional portable cellular phone will now be described. 
A conventional hinge assembly is hinge-coupled vwth a 
keypad and a cover such as a housing in a cellular 
phone. The structure of a flip device of a portable cellu- 
lar phone is as follows. 

A hinge assembly for hinge-coupling a flip-cover 
106 and a body 112 of a portable wireless phone 
together forms a pipe-type hinge arm 124 at an end por- 
tion of the flip-cover 106. Two individually manufactured 
hinge pins 136 and 148 and a coil spring 142 disposed 
between the two hinge pins 136 and 148 are inserted 
into the pipe-type hinge arm 124. A pin-shaped cam fol- 
lower 176 formed of metal is fixed to an portion 154 for 
receiving the hinge pins 136 and 148 in the body 112. 
The receiving portion is opposingly formed for each 
hinge pin. 

The coil spring 1 42 is inserted to elastically function 
between the hinge pins 1 36 and 1 48. As shown in FIGS. 
2A-2B, the cam follower 176 is fixed to a housing such 
that a cam surface of the hinge pins 136 and 148 can 
surface-contact the cam follower 176. At one end of 
each hinge pin 136 and 148, a protrusion 198 and an 
indent 196 are formed and key members 186 and 192 
protrude in a lengthwise direction at the outer circumfer- 
ential surface of each of the hinge pins 136 and 148. 
Key slots 130 are formed opposingly at the inner cir- 
cumferential surface of the hinge arm 1 24 so that the 
key members 186 and 192 can move together in a hori- 
zontal direction. 

As shown in FIG. 3. when the flip-cover 106 is 
rotated by a user by applying a predetermined force to 
make a phone call, a cam surface of each hinge pin 136 
and 148 contacts the cam follower 176 being engaged 
with each other due to an elastic force of the coil spring 
142 during rotating. When there is no rotational 
moment, tfie flip-cover 106 is positioned still at either 
opening or shutting position by the hinge pins 136 and 
148 to which ttie elastic force by ttie coil spring 142 is 
applied. 

That is, the indent 196 and the protrusion 198 are 
formed at botii ends of the hinge pins 136 and 148. and 
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the key members 186 and 192 are protrude at the outer 
circumferential surface of each of the hinge pins 136 
and 148 so that the key members 186 and 192 can hor- 
izontally move along the key slots 130 formed at the 
inner circumferential surface of the hinge arm 124. 5 
Accordingly, the cam surface of the hinge pins 136 and 
1 48 contacts the cam follower 1 76 so that the opening 
and shutting positions of the cover 106 are maintained. 

However, when a user repeats opening and shut- 
ting actions of the flip-cover 1 06 for communications in 10 
a state where the hinge assembly inserted into the 
hinge arm 1 24 of the flip-cover 1 06 is installed in the 
body 1 12 of a portable cellular phone, the cam surfaces 
of the hinge pins wear out due to the friction between 
members of the heterogeneous material, i.e., the cam is 
surface of the plastic hinge pins 136 and 148 and that of 
the metal cam follower 176. 

Also, when a user applies an excessive force to the 
cover 106. the flip-cover 106 is detached from the body 
1 12 due to the coil spring 1 42 so that the hinge assem- 20 
biy elements are often tost. Further, in such a case, 
cracks occur on the body 1 12 where the cam follower 
176 is formed or both ends of the hinge arm 124. It is 
cumbersome to change the flip-cover or the entire body 
of the cellular phone. 

The flip modules Ml and M2 installed in a receiving 
space of a case body 80 are each comprised of a hinge 
housing 30. a hinge shaft 40 having a shaft 41 at one 
end thereof and a protri^'on 42 at the other end thereof 
and being inserted into the hinge housing 30, a cam 
hinge 50 having an indent 51a and a protrusion 51b at 
the same one end thereof so that the protrusion 42 is 
engaged with the Indent 5 la. a hinge cover 70 having a 
hooking protrusion 72 to be coupled with the hinge 
housing 30, and a coil spring 60 installed between the 
cam hinge 50 and the hinge cover 70. 

The one side of the hinge housing 30 is a semi-cir- 
cular surface arKf the other side thereof is a plane so 
that both portions are assembled to have a different 
shape from each other considering the sharing of parts 
for the left and right sides in view of an assembler and 
the convenience for assembly. 

A guide slit 31 is formed in a lengthwise direction on 
the upper portion of the hinge housing 30 and hooking 
grooves 33 are formed on both sides thereof. Also, a 
hinge opening 32 is formed on the other end thereof. 

The hinge shaft 40 inserted into the hinge housing 
30 has the shaft 41 and the protrusion 42 respectively at 
one and the other ends thereof. Plane surface 43 are 
formed by slicing off each side portion of an end 44 of so 
the shaft 41 so as to form a D-shaped cross-section. 
The angle made by the plane 43 of the hinge shaft 40 
and the protrusion 42 is set considering a communica- 
tion angle. Also, a disassembly groove 45 is formed at 
the cerrtral surface of the end 44 of the shaft 41 to fadl- ss 
itate the fixing of a thin pin in disassembling the flip 
module. Further, the length in a lengthwise direction of 
the plane having both sides cut in a D-shaped cross- 
section is determined according to the hooking amount 
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when the end portion of the hinge shaft is inserted into 
the hooking groove of the flip-cover. That is, by adjusting 
the above hooking amount within 1 -2.5mm, the flip- 
cover does not easily detached from the case body 
when assembled and cracks do not occur at around the 
rotation portion of the flip-cover when the flip-cover is 
forcedly opened. 

The indent 51a is formed at the center portion of 
one end of the cam hinge 50 so that the sliding surface- 
contact of the protrusion 42 is possible. Accordingly, the 
protrusion 51a is formed on each side thereof. At the 
upper portion of the cam hinge 50, a cam hinge protru- 
sion 52 protrudes so that the cam hinge can be horizon- 
tally moved along the guide slit 31 of the hinge housing 
30, and a spring fixing protrusion 53 is formed on the 
other side thereof. 

On both sides of the hinge cover 70. there hooking 
protrusions 72 are provided so as to be hooked by the 
hooking grooves 33 of the hinge housing 30. At the 
upper portion of the hinge cover 70. a hinge cover pro- 
trusion 71 protrudes so as to be inserted into the guide 
slit 31 and a fixing protrusion 73 to be installed fast to 
the receiving space of the case body is formed on the 
other side thereof. The coil spring 60 installed between 
the cam hinge 50 and the hinge cover 70 operates elas- 
tically with respect to the cam hinge 50 when being 
completely assembled into the hinge housing 30. 

As shown in FIGS. 7 and 8A-8B, to firmly fix the flip 
modules Ml and M2 to the case body 80. each support- 
ing wall 82 and each fixing wall 83 perpendicular to the 
supporting wall 82 are formed and an insertion hole 81b 
to receive the fixing protrusion 73 of the hinge cover 70 
is formed in each fixing wall 83. As shown in FIGS. 9A- 
9B, a hooking opening 92 is formed in the rotation por- 
tion 93 of the flip-cover to be coupled with the case body 
80. 

The shaft 41 of the hinge shaft 40 is inserted into 
the hinge opening 32 of the hinge housing 30, and then, 
the hinge shaft 40 is inserted into the hinge housing 30 
in a direction of engaging the protrusion 51b and the 
indent 51a of the cam hinge 50 with the protrusion 42 of 
the hinge shaft 40. Next, after the coil spring 60 is fixed 
to the spring fixing protrusion 53. the hooking protrusion 
72 is inserted into the hooking groove 33 of the hinge 
housing 30 by applying a predetermined force while the 
coil spring 60 is fixed to the fixing protrusion of the hinge 
cover 70. Thus, the flip modules M1 arxJ M2 are com- 
pletely assembled. 

To install the assembled flip modules Ml and M2 in 
the case body 80, the fixing protrusion 73 of the flip 
module Ml is first inserted into the insertion hole 81b of 
the fixing wall 83. Then, the shaft 41 of the flip module is 
inserted into the hinge opening 32 while being pushed 
inwardly by a predetermined force. Thus, the flip mod- 
ules Ml and M2 are installed in the case txxly 80. In 
doing so, as shown in FIG. 7, the flip module Ml is 
installed so as to have the guide slit 31 face upward and 
the other f hp oKXiule M2 rs installed to have the guide 
slit 31 face the inside of the case body for the opening 
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and shutting angle of the flip-cover 90. A discussion of 
the installation of the flip module M2 to the case body 
after setting the installation angle has been omitted 
since the installation thereof is the same as that of the 
flip module Ml. 5 

The installation of each flip-cover M1 and M2 at 
respective receiving space at a rectangular angle is 
because, since being elastically supported by the coil 
spring 60. the cam hinge 50 can horizontally move 
within limit and thus restoring force, occurring when the io 
horizontal moving distance changes according to the 
phase of the protrusion 51 b of the cam hinge 50 directly 
receiving the restoration force of the spring 60 during 
the rotation of the hinge shaft 40. i.e., the rotation of the 
flip-cover 90. provides moment for the rotation of the is 
button cover. 

Thus, an opening angle (about 135**) and shutting 
angle (C*) must be maintained during opening and shut- 
ting of the button cover 

In the flip-cover, a disassembly groove 91 is formed 20 
at the rotation portion 93 of the flip-cover 90 to prevent 
cracks of the rotation portion 93 of the flip-cover 90. 
when the flip-cover 90 installed at the case body 80 
receives excessive force by a user to be detached. The 
flip-cover 90 can be detached from the case body 80 by 25 
inserting a thin pin into the disassembly groove 91 and 
intentionally applying force to the flip-cover 90 over a 
predetermined angle. 

The latter method is utilizing the flexibility of plastic 
material of the disassembly groove 91. i.e., impact by 30 
forcedly applying a force during communication can be 
absorbed. Thus, when the flip-cover 90 receives a force 
over a communication angle, both rotation portions 93 
of the flip-cover 90 separate wide in an outward direc- 
tion. Then, if the force is applied continuously, the flip- 35 
cover 90 is detached from the case body 80. That is. the 
end portion of 41 of the shaft 40 inserted into the hook- 
ing groove 92 escapes therefrom. 

Also, in the former method, by inserting a thin pin 
into the disassembly groove 91 and pushing the end 
portion 44 of the hinge shaft 40 in an inward direction, 
the end portion 44 is detached from the hooking groove 
92 of the f lq3-cover 90 to thereby detach from the case 
body 80. 

After disassembling of the flip-cover 90, the thin pin 
is inserted into the disassembly groove 45 formed at the 
hinge shaft 40 and the pin is pushed in the inward direc- 
tion with a predetermined force. The hinge shaft 40 
being elastically supported by the coil spring 60 moves 
inwardly. Then, when the end portion 41 of the hinge 
shaft is lifted up. the fixing protrusion 73 of the flip mod- 
ule Ml escapes from the insertion hole 81b of the fixing 
wall 83 so that the flip module Ml is detached from the 
receiving space of the case body 

Also, when the disassembly groove 45 of the other 55 
flip module M2 is lifted up by the thin pin in the same 
way, the fixing protrusion 73 of the flip module M2 
escapes from the insertion hole 81b of the fixing wall 83 
so that the flip module M2 is detached from the receiv- 
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ing space of the case txxiy 80. 

As described above, to disassemble the flip mod- 
ules Ml and M2 being detached from the case body 80, 
the hooking protrusion 72 of the hinge cover 70 fixed to 
the hooking groove 33 of the hinge housing 30 is 
pushed inward and thus the hinge cover 70 is pushed 
outward by the coil spring 60 installed inside the hinge 
housing 30. 

When the flip-cover 90 is open for communication, 
the cam hinge 50 contacting the protrusion 42 of the 
hinge shaft 40 retreats along the slope of the indent 51a 
to reach the top of the protrusion 51b (the cam hinge of 
the flip module moves horizontally). Then, the cam 
hinge 50 slide down along the other slop at the other 
side. At this stage, the flip-cover 90 stops such action at 
a point where the protrusion 42 is engaged with the 
indent 51a of the cam hinge by the restoration force of 
the coll spring 60 so that an available angle for commu- 
nication (about 135**) is maintained. 

On the contrary, when the flip-cover 90 is shut, the 
cam hinge 50 contacting the protrusion 42 of the hinge 
shaft 40 at the indent 51a slides along the slope of the 
indent 51a to reach the top of the protrusion 51b. Then, 
the cam hinge 50 slide down along the other slop at the 
other side to thereby shut. At this stage, the flip-cover 90 
continuously receives further rotatably shutting force by 
the restoration force of the spring 60 of the flip module. 

Since the guide slit 31 is formed at the hinge hous- 
ing 30 in the flip module and the protrusion is formed at 
the cam hinge 50, the cam hinge moves horizontally 
during the rotation of the cover. 

As described above, in the button cover open- 
ing/shutting device of the present invention, since the 
independently nrianufactured flip modules are installed 
in the receiving space of the case body, the attaching 
and detaching of the flip-cover and the flip module is 
easy. Also, by forming the disassembly groove, the dis- 
assembly and assembly process is facilitated and 
cracks on the flip-cover and the loss of parts occurring 
when the flip-cover is detached can be prevented. Fur- 
ther, by installing the flip modules on both sides of the 
case body and forming the flip elements of the same 
material, reduced friction occurs and concurrently the 
performance thereof improves to thereby provide 
improved reliability. 

It should be understood that the present invention is 
not limited to the particular embodiment disclosed 
herein as the best mode contemplated for carrying out 
the present invention, but rather that the present inven- 
tion is not limited to the specific embodiments described 
in this specification except as defined in the appended 
claims. 

Claims 

1. A hinge mechanism of a button cover of an elec- 
tronic apparatus, conrprising: 

a pair of modules installed adjacent each other 
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in respective receiving spaces of a case body, 
each of said modules comprising: 
a hinge housing: 

a hinge shaft having a shaft on a first end 
thereof and a protrusion on a second end 
thereof and being inserted into said hinge 
housing with said first end is disposed out- 
wardly: 

a cam hinge having an indent and a protrusion 
on the same one end thereof with said hinge 
shaft protrusion being engaged by the indent; 
a hinge cova^ having a hooking protrusion to be 
coi^led to said hinge housing; and 
a coil spring installed between said cam hinge 
and said hinge cover; 

said shaft being coupled to the button cover so 
that the button cover is opened and shut by the 
action of said pair of modules. 

2. A hinge mechanism of a button cover as claimed in 
claim 1, further comprised of a guide slit being 
formed in a lengthwise direction on an upper por- 
tion of said hinge housing. 

3. A hinge mechanism of a button cover as claimed in 
claim 2. further conrprised of a protrusion, said pro- 
trusion being inserted into said guide slit and 
formed on an upper portion of said cam hinge. 

4. A hinge mechanism of a button cover as claimed in 
claim 1 . further comprised of a supporting wall and 
a fixing wall disposed to fix said pair of modules on 
respective receiving spaces of said case body, and 
a protrusion formed on one side of said hinge cover. 

A hinge mechanism of a button cover as claimed in 
claim 1. further comprised of a disassembly groove 
formed on said first end of said hinge shaft. 

A hinge mechanism of a button cover as claimed in 
claim 1. further comprised of said modules being 
installed symmetrically in one direction in their 
respective receiving spaces of said case body so 
as to have identical shutting and opening angles. 

A hinge mechanism of a button cover as claimed in 
claim 1 , further comprised of a disassembly groove 
formed on one side of a rotation portion of said but- 
ton cover. 



5. 



8. 



formed in a rotation portion of the button cover 
to absorb impact when the cover is being open 
and when the cover is being detached from the 
case body. 

5 

9. A hinge mechanism of a bottom cover of an elec- 
tronic apparatus, comprising: 

a pair of modules installed adjacent each other 
10 in respective receiving spaces of a case body, 

each of said modules corrpristng: 

a hinge housing, said housing having a 
cylindrical shape with a De-shaped cross 
15 section; 

a hinge shaft having a shaft on a first end 
thereof and a protrusion on a second end 
thereof, said hinge shaft being inserted 
into said hinge housing with said first end 
20 disposed outwardly; said shaft of said 

hinge shaft having an oval cross-section 
on an end thereof and said protrusion 
being wedge shaped; 
a cam hinge having an indent and a protru- 
25 sion on the same one end thereof with said 

hinge shaft protrusion being engaged by 
the indent: 

a hinge cover having an essentially cylin- 
drical shape and having a hooking protru- 
30 sion to be coupled to an aperture in said 

hinge housing; and 

a coil spring installed between said cam 
hinge and said Nnge cover; 
said shaft being coupled to the button 
cover so that the button cover is opened 
and shut by the action of said pair of mod- 
ules. 

1 0. A hinge mechanism of a button cover as claimed in 
claim 9, further comprised of a guide slit being 
formed in a lengthwise direction on an upper por- 
tion of said hinge housing. 

1 1. A hinge mechanism of a button cover as claimed in 
claim 10. further comprised of a protrusion, said 
protrusion being inserted into said guide slit and 
formed on an upper portion of said cam hinge. 
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A hinge mechanism of a button cover of an elec- 
tronic apparatus, conprising: 

a pair of modules each having a hinge shaft 
which is movabiy protruded in a symmetric 
direction while being elastically supported by a 
coil spring, sakJ modules being respectively 
installed adjacent each other in a pair of rota- 
tion portions of a case body, and a groove 



12. A hinge mechanism of a button cover as claimed in 
50 claim 9, further comprised of a supporting wall and 
a fixing wall disposed to fix said pair of module on 
respective receiving spaces of said case body, and 
a protrusion formed on one side of said hinge cover. 

55 13. A hinge mechanism of a button cover as claimed in 
daim 9, further comprised of a disassembly groove 
formed on said first end of said hinge shaft. 

14. A hinge mechanism of a button cover as claimed in 
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claim 9, further comprised of said modules being 
installed symmetrically in one direction in their 
respective receiving spaces of said case body so 
as to have identical shutting and opening angles. 

5 

1 5. A hinge mechanism of a button cover as claimed in 
claim 9. further comprised of a disassembly groove 
formed on one side of a rotation portion of said but- 
ton cover. 
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hinge and the hinge cover The shaft is coupled to the 
button cover so that the cover is opened and shut by the 
action of the pair of modules. 
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